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VTO DEVELOPS SOLUTIONS
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WHAT IS EEMS?
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WHAT IS EEMS?

Vehicle Miles Traveled by Ownership Type & Mode
Source: J. Anderson, KPMG
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WHAT IS EEMS?

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



WHAT IS EEMS?

SHARED MICROMOBILITY TRIPS
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WHAT IS EEMS?
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Source: Kevork-Djansezian/Getty Images
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WHAT IS EEMS?

USPS Annual Shipping & Package Volume
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WHAT IS EEMS?

Passenger
?Jn;:.ng Area

Source: David Gold
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WHAT IS EEMS?

TNC & Taxi Ridership in the U.S., 1990-2017

Bruce Shaller, Shaller Consulting
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WHAT IS EEMS?
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WHAT IS EEMS?
THE MOST CONGESTED CITIES IN THE U.S.

SEATTLE, WA
138 HRS
#6 PITTSBURGH, PA BOSTON, MA

$1,932
164 HRS
CHICAGO, IL 127 HRS
#7 o #1 5o
# 3 138 HRS
$1,920
PORTLAND, OR

S
#10 ses

NEW YORK, NY

133 HRS
#4150

PHILADELPHIA, PA
SAN FRANCISCO, CA

#8 116 HRS . #9 $1,568

$1,624

WASHINGTON, D.C

LOS ANGELES, CA #2 ;:;::s
128 HRS
#5 51788

Source: INRIX
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EEMS PROGRAM STRUCTURE

U.S. DEPARTMENT OF ENERGY

Systems and Modeling for Accelerated Research in Transportation
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EEMS RESULTS 'masﬁ“ﬁii"'if"ﬁbsmw

99"

Completed 3+ Year Consortium Effort to Understand Energy &
Mobility Implications of Advanced Transportation Systems

(©) @ BN 4

CONNECTED MOBILITY MULTI-MODAL URBAN ADVANCED

AND AUTOMATED FUELING
VEHICLES DECISION SCIENCE FREIGHT SCIENCE INFRASTRUCTURE

Argonne ¢ /\\ i iNREL

NATIONAL LABORATORY

e

OAK
RIDGE

NINL

BERKELEY LAB National Laboratory |daho National Laboratory

eems085 eems074 eems023 eems057 eems011l eems058 eems030
eems044 eems045 eems020 eems033 eems039 eems081 eems030
eems016 eems059 eems027 eems060 eems034 eems078 eems035
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EEMS RESULTS @E”ssﬁﬁ“ii"'ifﬁbsllyly

’@

Completed 3+ Year Consortium Effort to Understand Energy &
Mobility Implications of Advanced Transportation Systems

~ SMART Mobility e SMART Mobility SERY " SMART Mobility

Advanced Fueling Infrastructure Connected & Automated Vehicles Mobility Decision Science
Capstone Report Capstone Report Capstone Report

.. SMART Mobility . SMART Mobility . SMART Mobility

Y RENE! NERGY RENI ENERGY Mode“ngworkﬂow
Development, Implementation
and Results
Capstone Report

Urban Science Multi-Modal Freight
Capstone Report Capstone Report
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EEMS RESULTS eems078 9 == SMARTNOBILITY

. ', y and in Transportation

Completed 3+ Year Consortium Effort to Understand Energy &

Mobility Implications of Advanced Transportation Systems

CHICAGO
A MEP: A (Sharing) vs. short term baseline A MEP: B (SAV) \s. long term baseline

A MEP (000s)

= Faster travel speed (+12%)
= Increased ridesharing
= Increased Transit use

= Lower travel speed in suburbs(-16%)
= Reduced TNC cost and wait = In Chicago, higher SAV fleet and transit use

. L. [ ] i
= Concentrated in transit rich areas Does not account for increased

Argon ne @ productivity during travel

NATIONAL LABORATORY

= Faster travel speed (+17%)
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. EEMS RESULTS eems061 BHPC  ATA

Demonstrated 18% Energy Reduction Through HPC-Enabled Cyber-
Physical Control of Transportation Infrastructure in Chattanoog

CCCCC

* Created data science algorithms for
real-time situational awareness

* Developed “digital twin” to simulate ..
optimization algorithms and interface =~
with signal control hardware

* Implementation/evaluation on
Shallowford Road corridor

INREL Rib
srl_-[;:fL RENEWABLE ENERGY LABORATORY RI D G E

Matiomal Laborarory
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EEMS RESULTS eems067 e

- Evaluation
Commissioned New Connected & Automated Vehicle Environment
| = '3 OAK RIDGE [ YTk o,

RESEARCH CENTER

e Steerable dynamometer allows
vehicle operation in virtual traffic
environments

] National Laboratory
N O

e “Digital Twin” of ACM track
environment enables lab-to-track
testing of CAV technologies
(eems082)

* Co-simulation of vehicle dynamics,
traffic, communications and
controls
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Connected &

EEMS RESULTS forom 2 08

Development K ?;\)

Demonstrated >20% Reduction in Traffic-wide Fuel Use Through
Novel Predictive Automated Vehicle Guidance Algorithms

‘B LIDAR am':! camera: Detect RTK.GPS: Provide
surrounding objects (e.g., high-accuracy
vehk!es and pedestrians) for position feedback
collision avoidance

guidance algorithms

Actuation syshms

-4

AUlDNSmau Steaning robiol

Wl -

ALONOMOUS BCCeleration

* Tested using traffic
microsimulation and vehicle
energy consumption models

Multiple Communications: Onboard
cellular network, high-power Wi-Fi
to cover up to one mile test track,

IMU: Provide yaw
angle, speed, and
DSRC OBU and RSU units.

time stamp
feedback

* Developed communications
protocols and experimentally
evaluated in vehicle-in-the-loop
environment

Fuel Improvement [%]
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Development

EEMS: NEW PROJECTS UNDERWAY iy

Southwest Research Institute (eems084) UC Berkeley (eems083)

~ Energy Efficient Maneuvering of
Connected Automated Vehicles with
s resecs o Sjtyational Awareness at Intersections

Intersection Side

Perception = Communication
Stack Radio

CIRCLES: Congestion Impact Reduction
via CAV-in-the-loop Lagrangian Energy
Smoothing

r
T Phantom traffic jam on 1-24 TN (2019)

Ll
goge ! ‘:‘I |
|
. | -
‘ ‘ .

* Mitigates “phantom
traffic jams”

* Full preview information at
intersections provided

through connectivity
5% penetration results

in 10% system-wide
energy reduction

space

* “Intelligent Intersection”
infrastructure-based
sensing & perception stack

Driver Advisory
(L0-L3)
Communication ) Speed
Radio Optimizer

Automated
Vehicle (L4+)

* Large-scale validation
on TN public road (100
vehicles out of 2000)

* 15% system-wide energy
reduction target
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